"Fast moving" and "slow moving" heparins, dermatan sulfate, and chondroitin sulfate: qualitative and quantitative analysis by agarose-gel electrophoresis.
Heparin from beef intestinal mucosa, dermatan sulfate from beef intestinal mucosa, and chondroitin sulfate from bovine trachea were extracted and purified, and their structures and physico-chemical properties were evaluated by different techniques (disaccharide patterns by specific enzymatic cleavage, relative molecular mass by high-performance size-exclusion chromatography, sulfate-to-carboxyl ratio by potentiometric determination). Heparin was fractionated into "slow moving" and "fast moving" fractions by selective precipitation as the barium salt at different temperatures. The "fast moving" and "slow moving" components of heparin, dermatan sulfate, and chondroitin sulfate were utilized to run calibration curves in agarose-gel electrophoresis. Mixtures containing different amounts of these glycosaminoglycans were made and separated by agarose-gel electrophoresis, and these were analyzed quantitatively. For analysis of relative amounts, the area of each individual component of mixtures, obtained by photodensitometric readings, was divided by the sum of the areas of all glycosaminoglycans and expressed as a percentage. For analysis of absolute amounts, the area under the curve for each component of mixtures was fitted to specific calibration curves, and the amount of each glycosaminoglycan was calculated in micrograms. The quantitative procedure performed by analysing absolute amounts was used to obtain an accurate quantitative evaluation of each component in mixtures of glycosaminoglycans utilized for pharmaceutical purposes. A sensitive method was developed for the evaluation of very small amounts (0.2% w/w) of possible glycosaminoglycans as contaminants in preparations of a single species of glycosaminoglycan. This technique requires specific enzymatic degradation by bacterial lyases, separation in agarose-gel electrophoresis, and quantitative analysis by photodensitometric analysis and specific calibration curves.